The ferret is becoming increasingly popular as an experimental animal in biomedical research [6,111. Because of the many anatomic, metabolic and physiologic features similar to those of humans, the ferret is currently being utilized in studies in virology, physiology, immunology, pharmacology, toxicology, teratology, and neuroanatomy [7] .
More recently, public pressure to reduce the use of dogs and cats in research has stimulated more extensive evaluation of the ferret as a substitute for traditional carnivores in a variety of disciplines. For instance, use of the ferret is being promoted as an alternative to the use of dogs and non-human primates in toxicology studies [6, 13, 17, 20, 211 , and to replace the cat in neuroendocrinology and neuroanatomy experiments [2] .
However, reference values must be estab- Animals : Fourteen female f itch ferrets (Mustela put rius furo), obtained from Zao Mink Fur Co. Ltd., Miyagi, Japan, at 6 to 8 months of age, were used in the present study. The animals were quarantined for two weeks, and animals that appeared healthy were used for the study.This study was performed in November, which is considered to be a nonbreeding time. Blood collection : The animals were anesthetized with ketamine hydrochloride (Veterinary KETALAR 50 : SANKYO) and exsanguinated from the carotid artery.
Whole blood for hematology was dispensed from a syringe onto di-sodium-ethylendiamine-tetra-acetic acid (EDTA-2Na) as an anticoagulant. Blood was generally collected from 1: 00 to 3 : 00 p.m.
Hematology : Ten hematological parameters were measured. The items measured and analytical methods are summarized in Table  2 , along with the quantitative results. Hematological determinations were carried out on the day of sampling.
Blood chemistry : Fifty-six indices for serum chemistry and total amino acid analysis involved 40 items measured from the aspect of blood chemistry. The items measured and analytical methods are summarized in Table 2 . Reference values in hematology and analytical methods Table  3 . Reference values and analytical methods in blood chemistry AND K. KATAHIRA Table 5 . Analytical items and methods in immunogloblins and serum complements Fig. 1 . Electrophorograms of amylase isozyme in female ferret serum (left) and normal human serum (right). Three peaks were found in ferret serum. The major peak in ferret serum was observed in the space between P-1 and S-1 in human serum. It was difficult to judge which peak was derived from P (pancreas) or S (saliva) in ferret serum. Fig.2 . Electorphorograms of CPK isozyme in female ferret serum (left) and normal human serum (right). Although a single major peak was found in normal human serum, three peaks were found in ferret serum. Two peaks were observed near the starting point (negative pole), and the other one was by the plus terminal.
[ ing conditions. The present study was the first report on the BSA and K values of the ferret. Since BSA is used for calculating indices of energy metaboliiiism, basal metabolism, fluid requirement , cardiac stroke and fluid therapy, the K value will be useful when the ferret is used for biomedical research.
The ratio of alimentaly canal length to body length was 4.66 in this study . This value was similar to previously published values [1] . The ferret has a relatively short intestine , attributed to the fact that the ferret's large intestine consists only of a short colon and rectum [16 , 4] .
There have been limited analyses of normal hematology and serum chemistry in ferrets. The hematologic values presented in this study are similar to those of cats and dogs [14] , except for the higher erythrocyte count and greater percentages of reticulocytes in ferret blood. These results agreed with previous reports [9, 10] .
Serum chemistry values were in general agreement with normal values seen in cats and dogs [14] . However, a 1-G percentage, ALP and amylase activities were lower than those in cats and dogs, while LDH activities were higher.
Electrophorograms of amylase and CPK isozyme gave results that were quite different from those of humans. The three amino acid derivatives not detected in human plasma , 1-MEHIS, 3-MEHIS and CAR [18] , were detected in ferret plasma. ASP, which was not detected in dog plasma [3] , was detected in female ferret plasma.
These results stimulate interest in comparative research to clarify the details .
The range of fluctuation in measured values was small except for the items described in the text. The present report provides useful reference values for the ferret .
